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DETAILED ACTION 

This action is in response to Amendment filed September 27, 2005. Claims 18, 20, 22 
and 24 have been amended as requested by the applicant. 

Claim Rejections -35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 1, 2, 4-6, 13-17 and 26 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Takeyama (US 2002/0039232). 

Regarding claim 1, Takeyama discloses an optical system comprising a plurality of 
optical surfaces (3 and 4i-4 5 ) including a first surface (4 4 and 4i) on which light rays from an 
object (5) are incident (Fig. 1) and which has at least a reflective action (Fig. 1), and a second 
surface (4 2 ) reflecting the light rays reflected by the first surface back toward the first surface 
(Fig. 1); wherein the first surface reflects a central field angle principal ray (2), which comes 
from the second surface and is again incident on the first surface, to the opposite side of the 
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previous reflection with respect to a normal at a hit point of the central field-angle principal ray 
on the first surface (Fig. 1); and wherein the plurality of optical surfaces includes a diffract ive 
optical surface (3; Fig. 1). Surfaces 4\ and 4 4 are considered to be a single surface because they 
appear to be a part of the same continuous curve. 

Regarding claim 2, Takeyama discloses the first surface is decentered with respect to the 
light rays from the object (Fig. 1). 

Regarding claim 4, Takeyama discloses the first surface and the second surface are 
formed on a transparent member filled with an optical medium (Fig. 1; para. 0126). 

Regarding claim 5, Takeyama discloses the diffractive optical surface is one of the 
plurality of optical surfaces other than the first and the second surface (Fig. 1). 

Regarding claim 6, Takeyama discloses the first and the second surfaces are formed on a 
first transparent member filled with an optical medium (Fig. 1) and wherein the diffractive 
optical surface, which is not the first or second surface, is formed on a second transparent 
member filled with an optical medium (Fig. 1). Fig. 1 shows that diffractive element (3) has 
depth and that the reflection and diffraction occurs at the back surface of the medium. 

Regarding claim 13, Takeyama discloses the diffractive optical surface has a reflection 
action (para. 0127; Fig. 1). 

Regarding claim 14, Takeyama discloses the diffractive optical surface has a transmissive 
action (para. 0127; Fig. 1). 

Regarding claim 15, Takeyama discloses the light rays from the object form an 
intermediate image inside the optical system (para. 0067). 
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Regarding claim 16, Takeyama discloses the diffractive optical surface is arranged 
between the object and the intermediate image (Fig. 1). The intermediate image occurs at the 
convergence of the tight beams shown prior to the diffractive surface in the optical path. 

Regarding claim 17, Takeyama discloses the diffractive optical surface is provided at a 
position, which is closer to a pupil image-forming position of the light rays from the object than 
to the object (Fig. 1). 

Regarding claim 26, Takeyama discloses an image-forming device (5) forming an 
original image and an optical system guiding light from the original image to a viewer's eye or to 
a projection surface (para. 0034). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3 and 7-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takeyama (US 2002/0039232) in view of Yamazaki (US 6,687,057). 

Regarding claim 3, Takeyama teaches the invention as claimed but lacks reference to the 
diffractive surface being the second surface. Yamazaki teaches the diffractive surface being the 
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second surface in a prism (col. 5 lines 24-29). It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to have the Takeyama invention 
include the diffract ive surface on the second surface as taught by Yamazaki for the purpose of 
reducing the number of optical elements present in the optical path. 

Regarding claims 7-12, Takeyama teaches the invention as claimed but lacks reference to 
the symmetry of the diffractive surface. Yamazaki teaches the use of both rotationally 
symmetric (col. 10 lines 10-12) and asymmetric (col. 7 lines 50-51) diffractive surface. 
Yamazaki further teaches the use of both symmetric and asymmetric phase distribution 
(abstract). It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to have the Takeyama diffractive surface to have the symmetry of Yamazaki 
for the purpose of minimizing aberrations during diffraction. 

Claims 18-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takeyama 
(US 2002/0039232) in view of Takagi (US 2003/0107816). 

Regarding claims 18 and 22, Takeyama teaches the invention as claimed 
including a third surface (4 3 ) but lacks reference to the claimed optical path. Takagi teaches the 
use of an optical system with a first (31b), second (31c) and third (31a) surface. Takagi further 
teaches the light transmitting through the third surface, reflecting off the first surface, reflecting 
off the second surface, reflecting off the first surface, reflecting off the third surface and 
transmitting through the first surface (Fig. 2). In another embodiment Takagi teaches a first (D), 
second (C) and third (B) surface and the light transmitting through the third surface, reflecting 
off the first surface, reflecting off the second surface, reflecting off the first surface, reflecting off 
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the second surface, reflecting off the first surface, reflecting off the third surface and transmitting 
through the first surface (Fig. 16). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have the Takeyama reference have the optical path of 
Takagi for the purpose of reducing the light intensity to a desired level while minimizing the 
aberrations in the image. 

Regarding claims 19, 21, 23 and 25, Takeyama teaches the invention as claimed but lacks 
reference to the angle of reflection. Takagi further teaches the angle formed on reflection at the 
second surface being less than 60-degrees (para. 0089). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have the Takeyama reference have 
the optical path of Takagi for the purpose of reducing the light intensity to a desired level while 
minimizing the aberrations in the image. 

Regarding claims 20 and 24, Takeyama teaches the invention as claimed but lacks 
reference to the claimed optical path. Takai teaches a first (31b), second (32c) and third (31a) 
surface and transmission through the first and third surfaces and reflection at the first, second and 
third surfaces (Fig. 2). The claims do not require that the events listed in the claim limitations 
happen in any certain order. The prior art teaches that the claimed events occur and therefore 
meet the claim limitations. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the Takeyama reference have the optical path of Takagi for 
the purpose of reducing the light intensity to a desired level while minimizing the aberrations in 
the image. 



Application/Control Number: 10/767,490 Page 7 

Art Unit: 2872 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takeyama (US 
2002/0039232) in view of Sekita (US 5,917,662). 

Takeyama teaches the invention as claimed but lacks reference to a photoelectric 
conversion device. Sekita teaches the use of a photoelectric conversion device (col. 7 lines 34- 
36) in an optical system forming an object image on a light-receiving surface of the photoelectric 
conversion device (Fig. 5). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the Takeyama optical device used in a photoelectrical 
conversion device as taught by Sekita for the purpose of recording an object image. 

Response to Arguments 

Applicant's arguments, see Amendment, filed September 27, 2005, with respect to the 
drawings have been fully considered and are persuasive. The objection of the drawings has been 
withdrawn. 

Applicant's arguments filed September 27, 2005 have been fully considered but they are 
not persuasive. 

Applicant argues that surfaces 4i and 4 4 of the Takeyama are not part of the same surface. 
The surfaces of Takeyama can be considered as the same surface because the whole of the 
exterior of the prism is a surface and the labels provided by Takeyama are merely groupings of 
the different curvatures of the exterior surface of the prism. Applicant argues that the surfaces 
have different radii of curvature and therefore cannot be considered to be the same surface. In 
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the current application Fig. 1 labels surface C as a single surface that clearly has more than one 
radius of curvature. The examiner therefore holds that one can consider a portion of the exterior 
surface of the prism to be a single surface subset even if it has more than one radius of curvature. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joshua L. Pritchett whose telephone number is 571-272-2318. 
The examiner can normally be reached on Monday - Friday 7:00 - 3:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew A. Dunn can be reached on 571-272-23 12. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



DREW A. DUNN 
SUPERVISORY PATENT EXAMINER 



